Abstract During
Introduction
Ornamental fish farming is one of the most valuable industries in recent years. Ornamental fish are often referred as living jewels due to their color, shape and behavior. They are peaceful, generally tiny, attractively colored and could be accommodated in confined spaces.
In the aquatic environment, ornamental fish are in intimate contact with a wide range of pathogenic and nonpathogenic microorganism, which can result in serious economic losses (Aly et al. 2008) . Parasitism is one of the most impacting problems with predominant signs of weight loss, disruption of reproduction or impotency, blindness, abnormal behavior, epithelial lesions, deformities of gills and other symptoms that result in economic loss in ornamental fish industry.
Although the ornamental fish industry in Iran has tremendous potential for development, one of the weaknesses observed is the lack of understanding of different disease situation. However, there are some studies on the identification of external parasites in some ornamental fish (Mehdizadeh et al. 2009; Raissy et al. 2010; Pazooki et al. 2007) , there is a lack of information on the ornamental fish parasites especially endoparasites. Therefore, present study was undertaken to identify the ornamental fish parasites in 100 fish samples from some aquarium fish shops by histopathological method.
Materials and methods
During the period of March 2012 through February 2013, one-hundred freshwater ornamental fishes in 22 species (Table 1) from some aquarium fish shops were examined. Collected fish showed the signs of diseases such as anorexia, listlessness, blindness, epithelial lesions, distended abdomen, and deformity of gills.
At the laboratory, small fish less than 2 cm in length were preserved in 10 % buffered formalin as a chemical fixative. Larger specimens were dissected and tissue samples such as liver, kidney, spleen, heart, intestine, ovary, brain and eye were collected and preserved in 10 % buffered formalin prior to staining. All sections were stained with hematoxylin and eosin (H&E), Periodic Acid-Schiff (PAS), Giemsa and acid-fast staining (Ziehl-Neelsen).
Results
A list of parasites identified from different body locations in different fish species has been presented in Table 2 . Six species of protozoans, one round worm and one monogenea parasites were observed at this study.
Specimens of Cryptosporidium were identified by PAS and H&E staining methods. The identification of Eimeria spp., Tetrahymena corlissi, Thecamoeba, Giardia, Myxobolus and Benedenia monticelli was confirmed by Giemsa and H&E staining methods.
Discussion
Although a wider spectrum of parasites in ornamental fishes were expected, the failure to find certain groups of parasites might be due to a number of reasons. Firstly, the fish holders perform some chemotherapy in ornamental fishes when they encounter some mortality in their aquarium fishes which result in fewer spectrums of parasites. Secondly, not complete parasitological examinations were made for all collected fishes even though in previous studies just wet smears were prepared to determine the parasitic infections in ornamental fishes. In general, infected fishes were found from 12 of the 100 ornamental fish species. The majority of fish species were infected with protozoan parasites especially Cryptosporidium spp. and Eimeria spp.
Many species of 'true' coccidian (e.g. Calyptospora, Cryptosporidum, Eimeria, Epieimeria, Goussia and Isospora) have been identified in fishes, with infection occurring in both freshwater and marine fishes species. 'True' coccidian are exclusively intracellular tissue parasites, although many coccidian species develop in intestinal epithelial and sub-epithelial cells of fish host. This is also very important problem in the carp and goldfish culture. For example, two of the most known Eimeria are Eimeria subepithelialis and E. carpelli which cause serious diseases in carp culture. Various development stages of coccidian can be observed in histological sections (Bruno et al. 2006) . In this study microscopic characteristics of coocidiosis namely trophpzoites, schizonts and gamonts, and even oocyst of Cryptosporidium spp. was observed in prepared sections from intestine of 11 and 17 fishes, respectively. The other microscopic characteristics of these parasites were congestion and mild inflammation in lamina properia and submucosa and catarrhal enteritis in location sites in intestinal epithelium (Steinhagen and Hespe 1997) . Infection with eimeriidae has been reported from the intestine of marine and freshwater fishes in Vietnam, Alaska and Canada (Gibson et al. 2011; Moles 2007; Molnar and Fernando 1974) . Zanguee et al. (2010) have investigated the prevalence of Cryptosporidium species in 200 aquarium fishes of 39 different species in Western Australia by PCR amplification at the 18S rRNA locus. A total of 21 positives were detected by PCR (10.5 % prevalence) from 13 different species of fish. This is the first report of cryptosporidiosis in fishes that is identified by molecular methods. No previous studies have observed the presence of fish cryptosporidiosis in Iran. In our study, 17 out of 100 unhealthy fishes were infected with Cryptosporidium spp. Since some species of this protozoan are zoonotic, more studies on these species of cryptosporidium are needed. In this study, B. monticelli was observed from rosy barb and guppy gills. This ectoparasite is a member of Capsalidae principally on marine fishes. No special fish host has been observed for this parasite in Middle East, Mexico and Australia (Roberts 2001; Kohn et al. 2006; Byrnes 1986 ). This is normally found attached to the oral integument, but in heavy infections the parasite may spread to other parts of the body. In our study, this parasite was determines in fish gill region which is the first report in Iran.
In the current study, T. corlissi was observed in angle fish liver. This ciliated protozoon has been reported from a variety of fresh water ornamental fishes in USA and South korea (Hoffman et al. 1975; Kim et al. 2002) . In an experimental challenge on Tetrahymena pyriformis, Ponpornpisit et al. (2000) proved that guppy, pristella and barb species are sensitive to this parasite. (Shafiei et al. 2009 ) also proved the presence of T. corlissi in Iran and explained that this parasite might enter by imported aquarium fishes to Iran.
In this study, Thecamoeba spp. was observed in blood vessel and gill lamella of in guppy and goldfish. This is an ectoparasite on the gill of marine and fresh water fishes. Microscopic lesions associated to this parasite were necrosis and hyperplasia of bronchial epithelium around the invading amoeba (Bruno et al. 2006) . Thecamoeba was not reported in previous studies and it is the first report of infestation to this parasite in ornamental fishes in Iran.
In Oscar and goldfish gills, was also observed Myxobolus spp. In Iran, Mehdizadeh et al. (2009) recorded this parasite in goldfish. (Sanaullah and Ahmed 1980) reported heavy losses of major carp in Bangladesh caused by gill infection with Myxobulus spp. Although the vegetative stages and spores are found in a variety of organs, the parasites often concentrate in the gill, causing destruction of much of the tissue, leading to hemorrhage, anemia and death Sanaullah and Ahmed (1980) . Although in this study Nematoda spp. were identified in intestine and gill of 5 specimen consist Goldfish, Molly and Oscar fish, but in pathologic sections diagnosis of their genus was not possible. Because classical keys are limit for parasite identification of fish, stained tissue sections are useful for recognizing morphological details and determining the life stages of parasite in the fish.
